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Laid-open No. 1987-197473 
Laid-open Date: September 1, 1987 
Examination: Requested 

Title of the invention: Electroconductive coating composition 
Application No. 1986-39159 
Filing Date: February 26, 1986 
Inventors: Hiroshi Banno 

407, Fuji Cohpo, 1-6-15, Wakagi, Itabaabi-ku Tokyo 

et al. 

Applicant: Atomix Co., Ltd. 

3-9-2, Funado, Itabaahi-leu, Tokyo 
Patent attorneys: Kiyotaka Sasaki et al. 

CXaiaa: 

(1) An electroconductive coating composition allowing coloring, 
which is composed of a synthetic resin vehicle, metallic fibers 
and color pigment, characterized in that the metallic fibers account 
for 0.01 to 30 wt% of the solid content of the coating composition. 

(2) An electroconductive coating composition, according to claim 
1, wherein the metallic fibers have a diameter of 0.1 to 60 » and 
a length of 0.1 to 5 xnm. 
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Detailed description of the invention 

[Industrial field of application] 

This invention relates to an electroconductive composition, 
and in more detail , it relates to an electroconductive coating 
composition that is used for, for example, preventing the 
electrification of the human body and improving the 
electroconductivity of a non-conductor. 
[Prior art] 

Metals have been being used in coating materials as 
electroconductive fillers, but since their colors are revealed, 
it has been difficult to obtain a desired color. Recently a 
white conductive filler containing, for example, a metal oxide 
has been being used for solving the problem of coloring. 
However, the film formed by using such a white electroconductive 
filler is thin- To obtain a thick (500 ft to 2 mm) electro- 
conductive coating film with good coloring property, it is 
necessary to use the white electroconductive filler in a large 
amount. However, if the white electroconductive filler is uaed 
in a large amount, the viscosity becomes high, to lower working- 
convenience and leveling-property, and the material obtained is 
unsuitable as a coating material. 

Metallic fibers are also generally woven together with 
chemical fibers as an antistatic material in order to form a 
cloth or carpet. However, if they are used in a coating 
material, they settle because of poor dispersibility, and 
cause the finished coating film to look poor, and if 
the coating material containing metallic fibers is 
applied thickly, the coating film becomes poor in 
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electroconductivity and has various other defects. It has been 
difficult to produce a coating composition having the performance 
of a coating material and electroconductivity. It can also be 
considered to use carbon fibers, but since they are light in specific 
gravity and poor in color, they float on the surface of the coating 
film, to impair the beautiful appearance. 
(Problem to be solved by the invention] 

This invention provides an electroconductive coating 
composition containing metallic fibers free from the above 
disadvantages, and it is intended to obtain an electroconductive 
coating material that can form a coating film good in 
electroconductivity, working convenience and coloring even if the 
film thickness is large (500 u to 2 mm) . 
[Means for solving the problem and action] 

According to this invention, the above problem can be solved 
by an electroconductive coating composition allowing coloring, 
which is composed of a synthetic resin vehicle, metallic fibers 
and color pigment, characterized in that the metallic fibers account 
for 0.01 to 30 wt% of the solid content of the coating composition. 
The solid content of the coating composition in this case means 
the solid content of the resin, the pigment and the like remaining 
in the hardened coating film. 

It is desirable that the metallic fibers used in this 
invention are coated with a synthetic resin vehicle and become bulky. 
Such metallic f ibers are less scattered and are easy to handle during 
production. Also during dispersion, since they are coated with a 
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synthetic resin, they can be easily dispersed into the vehicle with 
the formation of pills suppressed, and a thick {500 » to 2 mm) 
electroconductive coating film in conformity with the Electrostatic 
Safety Guidelines of the Ministry of Health, Labour and Welfare 
can be obtained. 

The metallic fibers used in this invention are made of a highly 
electroconductive material such as copper, nickel , aluminum or 
stainless steel. Among thero, stainless steel and nickel are 
preferable since they do not decline in electroconductivity due 
to oxidation and corrosion- It is desirable that the vehicle used 
for coating the metallic fibers is a vehicle soluble in a solvent, 
such as acrylic resin, polyvinyl alcohol, unsaturated polyester, 
or polyvinyl acetate. It is desirable that the form of the metallic 
fibers is thin and long, preferably has a diameter of 0.1 to 60 
y and a length of 0-1 to 5 mm. If the metallic fibers are thinner 
than the range, they are liable to form pills, and make the coating 
film surface rough. If they are thicker than the range, the fibers 

appear on the coating film surface, to pose a problem of coloring, 

and 

and furthermore, they are liable to settle, not ■ allo %# ing A stable 

cannot 

electroconductivity ^e> A be obtained. If the length is shorter than 
the range, the amount of the metallic fibers necessary for securing 
the electroconductivity becomes large, causing the color of the 
metal per se to be revealed- If the length is longer than the range, 
the metallic fibers form pills to make the coating film surface 
rough. If the metallic fibers with the diameter and length kept 
in these ranges are added by 0.01 to 30 wt%, preferably 0.1 to 10 



wt% baaed on the solid content of the coating material, an 
electroconductive coating material good in coloring and useful for the 
prevention of electrification can be obtained. The coating 
composition can be applied by such a method as spray coating, roller 
brush coating, brush coating or trowel coating, depending on the 
form of the metallic fibers and the vehicle used. Furthermore, if 
a white electroconductive powder or an antistatic agent is «*ed- used 
in combination, an electroconductive coating film with a stable 
resistance value can be obtained. 

As the synthetic resin vehicle used in the electroconductive 
coating composition of this invention, enumerated are synthetic 
resin vehicles used in ordinary coating materials such as epoxy 
resins, acrylic resins, acrylurethane resins, vinyl acetate acrylic 
resins, polyurethane resins, unsaturated polyester resins, 
chlorinated rubber resins, vinyl chloride resins, alkyd resins and 

various emulsion resins- 

As the pigment used in the electroconductive coating 
composition of this invention, enumerated are those used in ordinary 
coating materials, 

As the auxiliary used in this invention, enumerated are those 

used in ordinary coating materials. 

As the solvent used in this invention, enumerated are those 
used in ordinary coating materials. 

To produce the electroconductive coating composition of this 
invention, raw materials are dispersed by means of, for example, 
a roll mill or sand mill, and metallic fibers are dispersed by means 



of a dispersion mixer. In this case, if the metallic fibers are 
coated with a resin beforehand, they can be dispersed very well 
at a low shear. So, they form fewer pills, and are efficient as 
an electroconductive material, and high electroconductivity can 
be obtained at a low content. 

If the electroconductive coating material obtained like this 
is applied to a wall or floor, an electroconductive coating film 
with a leak resistance of 10 4 to 10* Q in conformity with the 
Electrostatic Safety Guidelines of the Ministry of Health, Labour 
and Welfare can be obtained. In this case, to Improve the adhesion, 
it is desirable to use a primer with a surface resistivity of 10* 
and 10* Q containing carbon black. 

This invention is described below more particularly based on 
examples and comparative examples. The electroconductive coating 
materials composed as shown in Table 1 were prepared. 
Table 1 

Example Comparative Example 
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The electroconductive coating materials obtained like this 
were applied to coat slates, and the coating films (2 mm thick) 
obtained were tested. The results are shown in Table 2. 



Table 2 



Amount of meal lie 
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conductive filler"* 

Coloring 
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Leak resistance 
Surface resistance 
In the table; 
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*) Cornmercially available zinc dust 

As can be seen from Table 2, when the film thickness was 2 
mm or less, any difference of resistance value due to film thickness 
was observed, and there was no difference in leak resistance or 
surface resistance either. The tensile strengths of the materials 
containing metallic fibers were as high as 1.5 times those of the 
materials not containing any metallic fibers. 

Examples 1 and 2 and Comparative Examples 1 and 2 are cases 
where the content of metallic fibers was changed. When the content 
of metallic fibers was small, the obtained material was good in 
coloring and finished condition but became high in resistance. On 
the other hand, when the content was too large, the material was 
low in resistance but poor in working convenience, coloring and 
finished condition. So, the materials too small or too large in 
the content of metallic fibers were unsuitable as coating materials. 

Comparative Example 3 shows a case where carbon fibers were 
added, and since carbon was black, desired coloring could not be 
achieved. 
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Comparative 4 shows a case where a metallic powder was added 

i„ 3 tead of metallic fibers. Unlike Example 3, the metal color was 

and could not 

revealed, aofc-ailouia^the desired coloring 4»,be achieved. 

Comparative Examples 5 and 6 show cases where a white 
electroconductive pigment was used. There was no problem with 
coloring, but compared with the examples, a larger amount was 
necessary to obtain the intended resistance. When the amount was 
large, the working convenience and the finished condition were poor . 

When an ordinary electroconductive pigmenr, for example, 
commercially available zinc dust was used to form coating films 
(A) , the leak resistance was lower than the surface resistance, 
and when the film thickness was larger, the resistance was higher. 
The coating films (B) obtained from the products of this invention 
showed behaviors different from those of the coating films (A) (see 
Table 3) . This is the influence of the added metallic fibers, and 
as a result, even if the surface is somewhat rough, stable 
performance can be obtained. 
Table 3 

Film thickness Leak resistance (Q) 
(mm) A B 
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[Ef fectiof-tne .invention! 

The electroconductive coating composition of this invention 
can provide a sufficiently electroconductive coating film with a 



large film thickness, and the coating film has a large tensile 
strength and a desired color. 
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